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IrtOGK liOTION .iKIQHINO rtiPOnT T-38 


Oaneral 


iilectronlc weighing Is not new! For 14 years this technique 
nea been used to weigh aircraft, with Federal approval. Elec¬ 
tronic Aircraft -elghlng Kits, manufactured by Cox and Stevens 
electronic Scales have become the accepted means of obtain¬ 
ing aircraft weights In the USAF, KAF, RCAF and by all comm¬ 
ercial airlines. Approximately 90 % of all heavier aircraft 
throughout tne world have their weights controlled electron¬ 
ically ^ to l/lOth percent guaranteed accuracy. 

And, the trucking Industry Is not the first to experience 
motion weighing. This again Is not a new mysterious tech¬ 
nique. Freight cars In railroad hump yards have bean 
weighed accurately In motion by electronic means since 1^46. 
Again Cox and Stevens were the pioneers In this field, and 
the rannaylvanla Railroad the first user. 

Freight cars In motion however present a far simpler tech¬ 
nical problem In weighing accurately than do tiucks speeding 
down the highway. Freight cars travel at relatively slow 
speeds, body vibration la at a minimum, and their position 
on the scale Is easily forecast. Such Ideal conditions do 
not prevail on tne highways. There the problem of weighing 
In motion becomes much more complex and the approach to ac¬ 
ceptable accuracy more precarious. 


The alectronlc Hlgnway opale 


At the present time there are two types of hlgrway weighing 
being practiced. Both are of relatively recent development 
and much more refinement and more widespread use may be ex¬ 
pected In the years and months to come. 

Flrat, a research unit has been developed for the purpose 
of collecting axle and gross weight data for highway design 
purpoaea. There la no enforcement Involved In the operation 
of this type equipment. The Information gained Is used by 
the state highway departments and also la forwarded by them 
to the bureau of Fubllc noads In .ashlngton for study pur¬ 
poaea. Use of the electronic equipment In this Instance 
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will replace those o man crews using the loadometer wheel 
scales that periodically stopped a sampling of the truck 
traffic for weighing purposes by the side of the road. 

Second, an overload detection unit which weighs for the pur¬ 
pose of enforcing the sente legal axle load limits with the 
truck In motion. At present stages of refinement, accuracy 
achlaved by this means Is not sufficient to hold up In court ‘ 
for violation conviction. Consequently these units are al¬ 
ways used In conjunction with and located relatively near a 
atatlc weigh station. 


Oenersl Electronic Seale Information 


An electronic sc!<le for weighing motor trucks, either station¬ 
ary or moving, consists of three major components: 

1. The roadway pit and platform 

2. The pit electronic equipment 

3. The Indicator/recorder 

As a vehicle passes over the platform, the axle weight Is Im¬ 
pressed on four weighing cella, or "load cells" that support 
the plstform from underneath at Its four corners. The momen¬ 
tary weight Impression causes the load cells to slightly com¬ 
press, generating a voltage output which Is transmitted to the 
Indicator by electric cable. This voltage output Is directly 
proportional to the weight on the platform. The Indicator reads 
this voltage In terms of "pounds" Instantaneously I 

The platform In the roadway, for either the research or the de¬ 
tector unit, extends the width of one lane....usually 11*. In 
the direction of traffic, the platform length Is:- 


3' for the research unit. (3'x 11') 

7' for the detector unit. (7’x 11') 


3ee figure 7, flate 3 for load cell picture. This small Im¬ 
portant component la but 3" high and 2 3/4" In diameter yet 
haa tne ability to accurately weigh loads from zero to 50,000 
pounds, ita own weight la about 3 pounds I 

The Indicator, whether It be for motion research weighing, or 
for overload detection may be located as far as 200 ft. from 
the platform. The overload detector Indicator Is polo mount¬ 
ed as shown In figure b, i*late 2, and usually Immediately ad- 
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jacent to Ita platform. No operator or attendant la neceaa- 
ary for proper operation of the overload detector. The ra- 
aeeroh unit on the other hand la uauallj remotely located and 
raqulrea an operator. 

The tendency no« In the planning of a number of atate highway 
departaenta la to mount the reaeareh Indicator In a station 
wagon or bua .....and to travel from one platform location to 
another almply plugglng-ln the Indicator for their research 
readlnga on a temporary baala. So, reaeareh motion weighing 
work may be Identified by two featurea, (1) the presence of 
an operator In station wagon or bua, and (2) the narrow plat¬ 
form (3'x 11*)• 

No^t There la one exception to this generalization. 
Sn the southbound toll lane on the Delaware Uemorlal 
Bridge the Taller and Cooper Company la experimenting 
with a 30''x 11* alngle axle overload detector. At pre¬ 
sent writing this la not yet In official operation. 


The Overload Dete cto r Oper ati on 


rreaent practice la to locate overload detectora about 1000* 
ahead of a static weight atatlon. The purpoae la to "cull 
out" of the traffic all the trucks ahose single or tandem 
axles exceed the allowable state weights. These trucks are 
theh directed by an automatic elwctrle sign (coupled to the 
overload detector) Into the weighing station for weighing In 
the normal accepted fashion. Those trucks well within the 
legal load limits would be advised by this same electric sign 
to "not atop" at the weighing station. 

See Figure 3 Plate 2 for sign configuration. '.Vhen the over¬ 
load detector la tripped the sign will Illuminate In the fol¬ 
lowing mannerI 


BNTKft 

MKIOR STATION 

with the letters and the right hand arrow In bright red. 
Axles checked that are within the legal limit will Inatan- 
tsneously cause the sign to readx- 

DO NOT 

ENTBH 

AklOH STATION 


I 


•t 


I 
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with lettering and the left hand arrow In brl^^ht )^reen. That 
portion of the sign saying "TRUCKS ONLY" remnlns on all the 
tlm and Is saber In color. 

Considerable experlaentatlon with the Intensity of the sign 
light was necessary since when facing the sun, the first sign 
Installation at Vioodbrldge Virginia was difficult to see. The 
■snufscturer, the 'ilnk-0-Matlc Signal Company, claims now this 
has bean corrected. 


There are a number of problems that face the operators and 
manufacturers of this overload detection system. Vibration, 
lateral wheel placement, speed, axle suspension types, and 
the weather all contribute their share of Inaccuracy. 


Vibration 


as a trailer, semi or full, travels down the road any road sur- 
fs'e uneveness or bumps will cause the springs to vibrate. This 
vibration Is transmitted to the trailer and Its cargo. On the 
"upswing" of the vibration the wheil loads are least On the 
"downswing" they become heawlerl For example, an axle may 
weigh statically (standing still) 7,000 pounds but when the 
truck la underway with moderate vibration Introduced It may 
weigh as much as 10,000 pounds at the low vibration point, or 
as little as 5,000 pounds at the end of the upswing vibration 
point. .Ith dual axles this difference la multiplied. 

This causes trouble for the detector as well as the drivers. 

If your truck la sell within the legal limit statically. 

end tha truck crosses the platform while vibrating....the axles 
■ay easily exceed the legal limit at that Instant and trip 
the detector. 

Apeed Induces vibration, and the higher the speed the "longer" 
this vibration persists. 30, as s rule of thumb, always cross 
s detector platform as slowly as possible for a fair deal. 


Lateral Placement 


The lateral position of the axle wheels on the platform will 
not cause any variance of the weight Indication....as long as 
all wheels are OH the platform. The split treadles In the 
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platfoni euriaee are <ieslgneJ to cause the overload detector 
to trip (even if the axle weights are well within the legAl 
liaita) if aide by aide treadles are not tripped simultaneous- 



If a trvok partially swings into the inside l^ne and only 
treadle contacta 1 and 3 are clcaed, the sign will automat- 
io‘»lly light up for an owerlosderl vehicle. Similbrly if the 
’ruck ventures to by paaa the platform p'lrtialiy by taking 
to the ihouider and only treadle contacts . and 4 are closed. 

AKDf there ia not enough apace along either ed^.e of the plat¬ 
form ao that the outside wheel of a dual couli) ride past the 
platfoi-m on the foundation. Hpuce has beor designed along 
the edge (A and B) so that if the outside wheel is off the 
platform, the inn«r wheel will not trigger the treadle, so 
the detector will act aa if the axle were overloaded! 

in brief then, an overload indication cannot bo avoided by 
straddling the platform and the adjacent lane. The onxy way 
to beat tre ayatem ia to miss the platform 100^ Ahich is a 
violation in itself. 


Speed 

Spee<i prolongs vibration diatance-wise 1 Vibration causes 
"heavier” than static weights. Therefor overload detector 
platforms should be crossed ns slowly as practical. Ihe 
instrument manufacturer recommends a 100 ft. smooth slab 
of concrete for the approach to any detector platform. By 
moving slowly through this 100' any serious trailer vibra¬ 
tion will tend to dampen out. This procedure will make an 
overload indication much less likely if the axle weights are 
within or close to the legal limit. 


Suspension Systems 

Extensive tests by the manufacturer at the Bureau of fublic 
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{toads test installation at ^oodbrldge, Virginia failed to un¬ 
cover any marked differences in overload detection caused by 
tne type of bogie suspension. 

fbeoretically, any type suspension system that reduces the 
amount or amplitude of vibration should contribute to less 
error. Rigid suspension (no springs) such as those on the rear 
of many low bed trailers should provide the closest motion 
weight resdings when compared to weights taken statically. 

This however did not prove out conclusively during test. 


SuBnarv 

Briefly the facts on overload detection in motion are;- 

1. rlatfoms should bo approached sloily to give 
vibration a chance to dampen out. 

2. Bither axles must be lOOjC on the platform or 
it must be missed completely. Any partial 
weights will cause the instrument to trig¬ 
ger automstically. 

3. Sudden acceleration or deceleration should be 
avoided in crossing the platform. Respectively 
this will increase the rear axle loads and the 
front axle loads by several thousand pounds in 
severe cases. 

4. The large "flat plate" area on the front of a 
semi will cause a heavier rear axle by up to 
750 pounds in gusty wind. The amount of error 
is proportional to speed. This is relatively 
minor in the face of other Induced errors. 


Acceleration and Deceleration 


Accslsratlon increases the load on the rear axles. De¬ 
celeration increases the load on the tractor drive axles. 

Por s lower weight indication all around..... an alert 
driver could accelerate while the tractor axles were cross¬ 
ing the platform.and decelerate (brake) while the semi's 

dual axles were on the platform. It would be possible in 
this fashion to register a lower weight by about 1000 pounds 
on each of the important axles. Actually the safest practice 
still is to coast across the platform at alow speed! 
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Double Check 

iokach time an axle trips the detector, the sign flashes the 
truck Into the weigh station. 

How do the weigh station people know whether the sign flashed 
red or green If it is located 1000 ft. away and facing the op¬ 
posite direction? ihy not breeze right on past the station 
regardlesa of what the sign says? 'lill they know any different? 

Each time the detector is tripped by a heavy axle, a RED sig¬ 
nal light flashes in the weigh station to advise the weigh- 
maater he may expect a truck to stop shortly. If the truck 
goes by without stopping he will Jot down the operators name 
and truck number for police follow-up. Also, each time the 
detector is tripped a mechanical counter in the instrument 
cabinet adds a number. At the days end the weighmaster will 
check the nun^er of trucks he actually weighed against the 
number on the counter to see whether any trucks "went by". 

If there is a discrepancy he will notify the state police 
and they will then "cover" the detector platform for a per¬ 
iod of time. 


OyBRLCAP IHTECTOR INSTALLATIONS 


Vir ginia 

Location Aoodbridge, U.3. Route 1, northbound lane. 

Test installation for the Bureau of Public Roads and the 
Virginia State Highway Department for proving out the detection 
system as a prelude to adding others throughout the state. 

Road conditions are smooth and the platform is smooth. The re¬ 
search unit is sometimes tested at this location using the large 
platform. Unit has never been In official operation but this 
could be started any day. Recommended speed 20 miles per hr. 

In crossing the platform. Installation follows layout shown In 
figure 2, Plate 1 without treadle A. For exact location see 
map on Plate 3. instrumentation is on embankment beside plat¬ 
form In white shack. 

Minnesota 

(a) Route 12, 3t.Louis Park, Minneapolis. Platform is 7»x 11’ 

In westbound outside lane about 2000’ east of static weigh 
station. Road and platform conditions generally smooth. Re- 
coomended speed 20 miles per hour. Layout similar to Figure 2 
Plate 1. Installation picture same as that shown In Figure o 
Plate 2. For map location see Plate 3. 

jautloni The Inside lane of the highway must be 
crossed to get Into the lelgh station 
and the distance is relatively short, 
he careful of following traffic. 


♦ 
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(b) Route 100, 3t.Louia Fark, Minnaepolls. Platform 7'x 11' 
in aouthbound outalde Inne. Location about 1* milea from 
the atatic weigh atation on Route 12 (a). Offending trucka 
are auppoaed to obaerve automatic aign and turn weat on Route 
12 to weigh atation* Road conditiona are very rough both on 
the approach aurface and acroaa the platform. Speeda of 10 
milea per hour are auggeated. Thia inatallation will be 
watched frequently by the atate highway patrol, because of 
ita diatance from the weigh atation....ani because of tho 
obvioua temptation on the part of the drivera to ignore the 
aign and continue aouth* Platform layout almilar to Figure 
2, Plate 1 without road tubea. Looks like the one ahown in 
Figure o, Plate 2 except the road ia aaphalt. 

(c) Route 12, eaat of it. Paul near Minneaota Mining Reaearch 
Building, rlatform ia 7'x 11' in weatbound outaide lane and 

ia pictured apecifically in Figure d, Plate 2. Road and plat' 
form conditiona only fair. Recommended apeed 15/20 miles 
per hour. 

Caution; The inaide lane muat be croaaed into 
tne weigh atation and automobile traffic la moving 
faat at thla location. 

ihe Mlnneaota aign ia temporary and merely atatea automatically 

00 

TO 

3 CALK 

with white lettera on a yellow background. It ia difficult to 
read and it ia expected that the deaign will be changed to 
that uaed in /Irginia aoon. 


Connecticut 

On Route 5 midway between aalllnvfori and Meriden. Platform 
ia 7'x 11' in tho northbound outaide lane. Recommended apeod 
18 to 20 mile per nour. 3o far thla haa been tho manulacturora 
experimental inatallation however tho atate police are ahowing 
conaiderable intereat and plan two almilar inatallationa at 
Fairfield and Stratford on the new OK nxprwaaway. The atatic 
weigh acale on the Sxpreaaway will bo located at Westport. 

Ho aign at thia locatloni Inatallation almilar to that ahown 
in Figure 8, Plate 2. 

Iicte; n»la inatallation may bo changed in appearance from tin© 
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to tlae because oi development work by the manatacturer. Road 
tubes may be out for test work on the research unit. 


General......Overload Detectors 

To dste no effort hss besn made to offer a weight taken In 
motion In court as evidence of a weight violation. To date 
Detectors are used only In conjunction with weigh stations. 

Ho operation yet (other than the IBM Ohio Turnpike installa¬ 
tions) add axle weights In order to check the gross weights. 
This Is possible with present day electronic techniques so It 
Is only a matter of a short time before thla extra component 
will be offered. 

Treadle A In Figure 2 la a manufacturers afterthought. Orig¬ 
inally treadle systems A and B were all that were thought nec¬ 
essary to distinguish between single and dual axls^s.. .however 
It was found that not enough time on platform was available to 
properly detect overloaded tandem axles. Thus the additional 
treadle ahead was recommended. Thla actually obaeletes treadle 
C but on a number of Installations It still remains. 

The Taller and Cooper Company have the contract for toll sta¬ 
tion equipment on the Indiana Turnpike. The contract calls for 
overload detectors. The only evidence of appearance and oper¬ 
ation of this manufacturers unit so far is the one mentioned 
on the Delaware Memorial Bridge. Only 30" in length It is able 
to check single axles and not tandems. 


MOTION WBIdHlNl FOR KB3BARCH 


Ihia new electronic research equipment touched upon previously 
In thla report Is beginning to take the place of the "loado- 
mster aurvey crews". It is much more efficient I aaslly oper¬ 
ated by one man, 100^ of the truck traffic may be weighed with¬ 
in a given period. This compares with a crew of 6 weighing a 
10)1 aaaple of the trucic traffic. This equipment is identified 
by tne 3'x 11' platform, a road tube 10' ahead of the platform, 
and another road tube 30 ' beyond t>ie platform. Axle weights 
are recorded on s graph tape which emerges through the left 
aide of the cabinet facing the Instrument. The spacing of 
the road tubes snablea the calculation of speed, anl uxle spac¬ 
ing. 

The platform in the roadway is the permanent part of the In- 
atallation. See diagram Figure 1, Flate 1. The Indicator/ 
recorder may be moved from one platform location to anothor. 
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It la normally carried in a station wagon. 

Pour electronic load cella support this platform in a manner 
aimilar to the overload detectora. A junction box by the side 
rf the road enables the operator to "plug in". 


Traces of the axle weights on the tape are as belON*. 



Accuracy in this particular type of motion weighing is not as 
important aa in axle weight "enforcement" operations. Single 
axlwa and tandema are usually recorded to within 3 to 5% of 

the static weight.however by summing the individual axles 

an accuracy of about 1^ is poasible on gross weights. Speeds 
and axle spacing of trucks in motion calculated from the tape 
are viuite accurate. 

The road tubes ahead and beyond the platform (1 and 2 in Pig. 

1, Plate 1) respectively start and stop the tape through the 
machine automatically. As yet there is no way to keep auto¬ 
mobiles from starting the tape so this is the reason why an 
operator is necessary. He merely keeps the instrument in 
"stand-by" condition until a truck approaches. 

The research unit may also be connected to the overload de¬ 
tector platforms. However, the research unit and overload de¬ 
tection cannot be operated from the same platform simultan¬ 
eously. It must be one or the other I 


Present Installations 
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southbound line. Hils Installation Is now obselete and no long- 
sr Is oelng used. it was the orl/lnul Installation where re¬ 
search was conducted by the dure-tu of rubllc Hoh Is and the manu- 
1acturer. 


iowu 


i'lstforn located near Tama, Houte 30 (Lincoln Highway) In the 
westbound lane. Tills Is operated periodically during spring, 
summer, and fall. it Is used to check truck weights In both 
east and west directions. Hoad blocks are put up In the aast- 
bound lane. 

loWF har ordered nine additional I'esearch units for other loca¬ 
tions around the state. Installation of ti,e new units will start 
In late summer 1956 and stretch through 1957. So far theru Is 
no plan In Iowa to adapt these platforms to eny type of axle 
load enlorcement. ITie Iowa Hlghvay Department has pur'.based a 
used school bus an 1 completely ' iuloped It for this typo of 
weight research work. 


tregon 

ihio motion i-eaaarch units, located sli-* by side (north V s ith 
lanes) on a north south road connecting routes 99W with 99K for 
tne past several years. Hecently they have buan removed from 
this location for Installation In the now rortlanJ-Sal'jm Free¬ 
way. They will be placed midway between the llsonvllle and 
.Voodburn Interchanges during the sununer of 1956 but will pro¬ 
bably net be operated until fall or winter 1956. 

Fotopatrol 

A new type high speed camera has been developed by a New York 
group tc be competetlve with the radar speed meter. The excess¬ 
ive speed Is detected by two thin contact st’lps across the high¬ 
way lane. The camera shutter Is set to "click" at all speeds 
detected above the speed limit, k .T5 ram. megatlve Is made which 
when developed and printed shows, (a) the speed of the truck or 
car, (2) the date and time, (3) the rear license plate, and the 
(4) location of the Instrument at that time. An electronic flash 
Is used for a light source, it la claimed to be superior to 
radar since It "Identifies" the violator. This unit la being 

considered for use with overload detectors . to trigger and 

take a picture of the overloaded truck for Identification pur¬ 
poses. This unit may be tested in Minnesota at remote detector 
locations, to keep drivers from ignoreIng the sign instructions. 
Nothing definite on this yet however. 
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